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. The breast cancer is the most common cancer among women in developed and developing countries (2) .
We can point to some biomarkers in cancer development, simple tests for early diagnosis and prognosis of disease, and its severity and response to treatment can play a different and essential role. Among the factors affecting are MMPs which are measured in tumor tissue types (3) . The role of proteases and especially Matrix metalloproteinase (MMPs) in metastasis and invasion of tumor cells and completely proven and known that these enzymes help this process by facilitating the breaking of the connection connective tissue, and digesting and extracellular matrix components (4) . Among this group, the Matrix metalloproteinase -2 (MMP2), in many normal and deformed cells and some malignant cells is generated which can effect on collagen membrane based on cellular and denatured collagen and gelatin, elastin, proteoglycan, laminin and etc (5) . On the other, Transforming Growth Factor β (TGF-β) is one of the most powerful natural inhibitors of cell proliferation is vital to its oncogenic activity. Autocrine and paracrine effects of TGF-beta in the tumor cells and the tumor micro-environment is showing both positive and negative effects on the development of the cancer. Accordingly, TGF-beta signaling pathway as a tumor suppressor and promoter of tumor progression and invasion route was considered. In normal breast epithelial cells and in the early stages of cancer progression, TGF-β with its suppressive effect on tumor growth and through the inhibition of cell proliferation acts as a growth inhibitor. But with a progress of cancer, the function of oncogenic and tumor-inducing effect is generated and therefore it causes an increase in the potential of invasion and metastasis.
The resistance of cancer cells to the suppressive effects of TGF-β signaling pathway occurs through different mechanisms (6,7). As described, TGF-β is a potential induction expression and is a very important factor in cancer development. This signaling pathway induces the outcomes by Smaddependent and non-dependent Smad pathways. Receptors TGF-β (TGF-βR1, R2) are the dual acting kinase, which has the activity of tyrosine kinase and also show the activity of threonine/serine kinases. After closing the complex heterodimeric receptors TGF-βR1, R2 is an informative signal cascade that begins with phosphorylation of R2 and causes Auto phosphorylation serine TGF-βR1 in which, a number of phosphorylation of specific proteins (especially family of transcription factors Smad) become active. Smads bind to a type of CoSmad Called Smad4. Complexes 2/3 Smad along with minor transcription factors can activate genes involved in differentiation (8, 9) .
Throughout the years, researchers sought to find the best solution for the treatment of this disease. In this regard, the impact of nutritional factors (10), pharmaceutical (11) and sport (12-15) on breast cancer has been studied. According to the studies, the field of physical activity is shown as a safe intervention to improve the quality of life and treatment for breast cancer patients (16) , but it is still the controversial aspect of treatment. That's why identifying the impact of physical activity on cancer pathways could be an important step in proving its role in the control and treatment of breast cancer. In this regard, some studies have shown the positive effects of exercise on breast cancer (12) (13) (14) (15) . Donnelly et al (2014) reported the reduction in MMP following the eight-week physical activity (17) . However, the results of Leith et al (2013) studies showed the increase in MMP2 after 12 weeks of resistance training in mice (18) . Little research has been done on the effect of physical activity on MMP2. The impact of interval and continuous physical activity on the MMP2 in cancer patients is limited as well. In this regard, according to TGFβ protein's role in making adaptations to exercise, the impact of different training methods is taken into consideration. Research showed that TGF-β1 levels in gastrocnemius muscle tissue after Intensity interval training in male Wistar rats increases (18) . In extreme sports activities, exhaustive serum levels of TGF-B significantly increase as well (19) . However, 8 weeks of resistance training showed no significant changes in serum levels of TGF-β (20 investigation. A study has shown that resistance exercise increases levels of mRNA Smad (21) .
An active lifestyle can reduce the risk of developing breast cancer. Studies show that active women have less chance of developing breast cancer than non-active ones (22) . Although several mechanisms to explain this decrease, but there is little evidence to prove each (23) . The interaction of changes in gene expression and oncogenic agents with anti-tumor activity in breast cancer are not well defined as well. Most research is done on exercise and cancer effects of exercise on quality of life, muscle strength and endurance and performance indicators in cancer patients, and very few studies on the molecular mechanisms and the effects of exercise on cellular signaling pathways that influence tumor growth is done. As of now, there were no investigations carried on the effects of exercise, particularly aerobic continuous and intensive interval training on the Smad protein and gene expression TGFB and mmp2 in patients with breast cancer. According to mentioned cases, the research intends to evaluate the effect of 10 weeks of aerobic continuous training and high-intensity intermittent TGFβ protein and describe gene expression Smad and mmp2 in mice with breast cancer. And it also examines the comparison of the protective effects of exercise on these two factors in samples of breast cancer patients.
Methods:
Among population of female BALB/c mice with breast cancer, 24 rats (6-8-weeks-old, initially weighing 18-20g) have been chosen as statistic samples. The statistical sampling of this research was targeted sampling method, according to weight and age. The rats then were randomly divided into three groups, with eight rats in each group ( Table  1) : The control group did not participate in any exercise program, but to create the same environmental conditions were put on non-motion treadmill five times a week for 10 to 15 minutes per session for adaptation. Sports groups' aerobic continuous and intensive interval did the training for 10 weeks. Samples tested during the course of a week to get familiar laboratory environment and the treadmill, and as well as the implementation of the Protocol in the form of groups of five rats in a cage in transparent polycarbonate, in an environment with a temperature of 20-24°C, humidity 45-55% brightness and darkness cycle of 12:12 hours were kept. To absorb urine and feces samples and make them comfortable and clippings, wood chips were sterile. Cleaning cages and wood chips were changed daily. Breast duct carcinoma cell (MC4-L2) were cultured in T75 flasks in medium DMEM/F-12 with 15 mm HEPES buffer, glutamine, penicillin, Streptomycin and FBS% 10. After filling 90% of the flask by cell supernatants were harvested and then Washing with PBS, then with the enzyme trypsin 025/0 of the floor plate cells were isolated, and after neutralizing the enzyme with medium containing 10% FBS All contents the flask was poured into Falcon tubes and centrifuged at a speed of 1200 for 3-5 minutes, in next step, supernatant was removed and the cell plate was dissolved in 10% FBS medium. Then, to determine the living cell count remained contained, and counted by using of Trypan blue and hemocytometer slide respectively (24) . BALB/c female mice which were supplied by the Pasteur Institute of Iran. After culturing the cell line MC4-L2 and the preparation of a cell suspension, about one million cells were suspended in PBS were injected subcutaneously into the right side of the mice, and then breast tumors appear after 8 to 12 days (24). 
Measurement of tumor volume

Intense interval training protocol
Each session of interval protocol consists of 35 minutes running on a treadmill. The steps include heating stage, which was 5minute warm-up with intensity at 30-40% VO2max. The main stage exercise included six alternates (three minutes and 20 seconds with an intensity of 80-95% VO2max, and one-minute recovery between each period of 30-35% VO2max). The 5minute cool-down with 30-40% of VO2max was also considered.
Stages of tissue sampling and measurement of protein and gene expression
Mice anesthetized with intraperitoneal injection of ketamine [90 mg/kg] and xylazine [10 mg/kg] 24 hours after the last training session. And then they were sacrificed, blood samples, collected directly from the heart mice, and serum isolation by centrifugation at C 3000g, 10, 4 min was performed. The tumor tissue was extracted and immediately frozen at -80 nitrogen and stored for later analysis.
Gene expression measurement of Smad and mmp2 by REAL TIME PCR method.
To get even and uniform solution, 0.7 g of agarose powder in 70 ml of buffer TAE (1X) boiled for 2-3 minutes in the microwave oven. Then 3.5 ml DNA safe stain is added to the gel before hardening. And gel contents poured in the specially molded gel (Tray) container, and special comb put in it and we wait to become the fully-formed gel.
Total RNA extraction process were as follows: 1) Homogeneous tissue, 2) the isolation of RNA, 3) washing the RNA, 4) suspension of this, 5) and reading the OD with Nanodrop. RNA quality control was performed using an agarose gel electrophoresis. After preparing the gel, it was placed in the tank for electrophoresis. And it is poured in the tank, buffer TAE (1x), until it covers even or a bit higher than the gel. The comb is slowly withdrawn and the samples and the molecular weight markers in special loading place for sampling were placed. Electrophoresis was performed at a voltage of 120 for 60-90 minutes and maximum 18s to 28s bands under fluorescent light using gel doc for observation (26) .
c DNA synthesis for gene Smad and mmp2
At this stage, the reaction product, DNase Treatment which contains 11 microliters of RNA, and 1 microliter of random primers was added for 10 minutes at 65°C. After the incubation time the reaction product was put on ice, and for each micro-tube, four microliters of 5X Reaction Buffer, 0.5 microliters RiboLock RNase Inhibitor (20 u/µl), 2 microliters dNTP Mix and 0/5 microliters (200 u/ul RevertAid) M-Mul Reverse Transcriptase is added. And then put in Corbett thermocycler. Temperature and reaction time based on the kit were: 25°C for 10 minutes, 50°C for one hour, 85°C for five minutes and finally the reaction product for subsequent reactions -80°C maintained (26) .
First synthesized cDNA for IGF-1, IGF-1R with 40 microliters of RNase & DNase -free water was diluted. 1.5 microliters of each of the dilutions with 7.5 microliters Master Mix produced by ampliqon (Denmark) and one microliter of Forward primers and one microliter of backward primers in four microliters nucleate-free water to reach the final volume of 15 microliters solution were mixed well. All reactions to form pairs (duplicated) were carried out. Finally, micro-tubes were put in their own special places in the device and proliferation reactions in 40 cycles according to the manufacturer's instructions kit was performed as follows: at 95°C for 15 seconds and at 60°C for 60 seconds. It should be noted that the initial denaturation temperature and time were 95°C and 10 minutes respectively. Finally, standard graph and proliferation primers in the system were analyzed and drawn by the software. To be certain of the outcome, reaction product melting temperature curve was also drawn. Proliferation response of every specified gene in this study, as described above is done, with this difference that the proliferation response was used for only to a dilution of the sample (optimal dilution) model. To study the gene expression changes qRT-PCR response was performed in the same order. GAPDH was used for internal control gene and for quality control of reaction product of GAPDH related to sample on the gel 2% of it was transferred to investigate presence or absence of it (26) .
Quantification of target gene expression levels
To quantify the levels of gene expression the 2-ΔΔCT method was used. In this method, necessary values were obtained through the process and were placed in the method and And fold change values were calculated. ΔCt = Ct (a target gene) -Ct (a reference gene) ΔΔCt = ΔCt (an experimental sample) -ΔCt (a control sample) 2 -ΔΔ CT = gene expression changes compared to the control group
Extraction of total cellular protein by Western Blot
In this study, to evaluate the protein TGF-β and β -Actin total cellular proteins were extracted first. The approximate value of 106×10 cells per flask by centrifugation (2000 rpm for 5 minutes and the temperature of 4 °C) were taken and washed with cold phosphate saline buffer. Then for every cell sediment with respect to deposited cells, a certain amount of lysis buffer cell (containing 1% NP-40, 0.5% SDS, 10 millimolar Tris-HCl (pH: 7.4), 150 millimolar NaCl, 5 millimolar EDTA, 5.0% sodium deoxycholate, 100 millimolar PMSF and protease and phosphatase inhibitors) were added. Samples were placed on ice for 30 minutes at a temperature of four degrees Celsius. The specimens were Vertex every five minutes. After this phase, cell samples were centrifuged for 20 minutes at a temperature of four degrees Celsius at 13000 rpm (27).
To ensure the normal distribution of data Kolmogorov-Smirnov test was used. Then, to determine the significance of differences in the expression of each training group and the control group as well as to study the differences between the three groups T-independent test was used, in another way ANOVA test for homogeneity of variances and determining the position of significance in post hoc Tukey test was used as well. All statistical operations of research using SPSS version 22 with the significance level of 0.05> P were considered.
Results:
The values in Table 2 . The mean and standard deviation of tumor volume are shown in research groups in separate weeks.
In Table 2 . The mean and standard deviation of the expression of MMP-2 Smad-3, in the group's research, is stated as well. Independent t-test results showed that aerobic exercise (P<0.04) and highintensity interval (P<0.000) significantly decreased the mean value of expression of MMP-2 in tumor tissue compared to the control group. The results also showed that aerobic exercise (P<0.000) as well as high-intensity interval training (P<0.000) a significant increase of mean value in TGF-β protein concentration in tumor tissue compared to the control group.
In addition, aerobic training (P<0.03), as well as high-intensity interval training (P<0.007), caused a significant mean value increase in the expression of Smad-3 in tumor tissue compared to the control group. ANOVA test results showed significant differences between gene expression of MMP-2, Smad-3 and TGF-β levels between the experimental and control groups (P<0.05).
Tukey test showed a significant difference between the two groups of high-intensity intermittent training and control groups, as well as continuous endurance and control group in the gene expression of MMP-2 (P<0.05). But among training groups, there are no significant differences in the expression of MMP-2 gene (P>0.05) (Figure 1 ). 
Figure 1. Change in expression of MMP-2 after the intervention stage
Also, there were significant differences in intensity interval training group and control group, continuous endurance group and control group and between intensity intermittent and continuous endurance groups in the amount of TGF-β (P<0.05) (Figure 2) . In addition, there was significant differences between the two groups of high-intensity intermittent exercise and control group, as well as continuous endurance group and control group in Smad-3 gene expression (P<0.05). But no significant differences between training groups in the Smad-3 gene expression was observed (P>0.05) (Figure 3) . 
Conclusion:
The results of the current research showed that high intensity intermittent aerobic exercise significantly decreased the mean value of expression of MMP-2 in tumor tissue. Studies have shown the possibility of the influence of MMP-2 in physical exercises. In this regard, some research has reported the reduction of MMP-2 after physical Rullman and colleagues demonstrated an increased amount of MMPs mRNA immediately after the exercise. They stated that these factors may cause reduction of MMP-2 in response to exercise (28). α2 microglobulin is the largest anti-serum protease which is made by the liver macrophages and fibroblasts and influences almost all of proteinase, regardless of their stages. α2-microglobulin binds only to activate MMPs (30). Ferguson and colleagues observed the increase in α2-microglobulin levels after an exercise period (31). TSP-1 also through the connection of MMP-2 zymogens prevents activation of the MMP-2. Therefore, TSP-1 reduces the level of MMP-2 activity (32). Research has shown that the level of TSP-1 increases in response to physical activity (33). On the other hand, glycoprotein receptors called integrins, are the main binders of extracellular matrix ligands and cytoskeleton structures. Research has shown that MMPs are able to connect to these receptors, therefore the binding of MMP-2 to integrin receptors can also reduce MMP-2, and is one of the factors (34). Some studies have also reported no change or no increase of MMP-2 after physical activity (34-36). The reasons for the differences in these results with previous studies could be related to the intensity and duration of activity so that after protocol and preparation of increased short-term (less than 20 min), no change in MMP-2 have been reported (36) . Also in response to an exhaustive aerobic exercise, significantly increased levels of MMP-2 have been reported (37) . The reason for this difference may be as a result of more severe damage to the myofibrils of muscles caused by activities involved in running on a slope that could result from further changes in the levels of MMPs while the study was conducted about the vigorous aerobic continuous and intermittent exercises. Also, in a study, after cycling in the form of periodic and high-intensity cycling in 10 three-minute periods, about 85% of a significant increase in serum levels of MMP-2 was reported (38) . The results of the above study are inconsistent with current research, and appear to be Continuation of iterations and, a lot of periodicity in this area was effective and caused discrepancies in results.
According to the methods employed in this study such kind of training, participants, as well as sampling (muscle biopsy) with the current study, has a significant difference. Accordingly, the difference in results is conceivable. On the other hand, in spite of much research about finding markers for tracking the status of published tumors seems that scholars' debate and struggle over this issue persists. And they still have not reached a consensus agreement on such markers. And a combination of multiple markers should be given to increase the specificity and sensitivity of this issue (39) . The results of this study show that highintensity intermittent aerobic exercise and caused a significant increase in a mean value of TGF-β in protein concentration in tumor tissue in practice groups. According to the analysis done, this is the first study that levels of β-TGF subsequent periodic training and endurance are reported in terms of breast cancer. The results of the current research were in line studies in which increased levels of TGF-β1 after acute and long-term activities have been reported (20, 40) . The pattern of changes in serum levels of TGF-β1 expression, muscle and tissue are quite different which confirms that the serum levels of TGF-β1 protein expression are not affected by muscle and tissue. In previous research, increased expression of TGF-β1 has been reported in various tissues after acute exercise as well (41) .
Another factor is increasing blood lactate levels and muscles that are an integral part of intense interval training. Lactate positive effects on raising the expression of TGF-β1 in the cerebrospinal fluid have been reported in previous studies (42) . With the rise in blood lactate levels during exercise and muscle HITT, the substrate that can be easily cross the blood brain barrier, and rise lactate in the brain and increase expression of TGF-β1 is the ultimate outcome of this process is a rise of the expression of TGF-β1 in blood and tissues. The rise of TGF-β1 is uncertain, however, oxidative stress and hypoxia induced by exercise are two possible mechanisms (18) . Studies showed that by increasing expression of NADPH oxidase and decreased expression of superoxide dismutase raises expression of TGF-β1 in cardiac muscle and kidney (43) . Because after an intense workout the situation of oxidant/antioxidant of muscle changes, according to the antioxidant effects of TGF-β1 probably one of the reasons for the increase of TGF-β1 after training is to support the antioxidant status. The other more important reason, is the occurrence of cellular hypoxia as a result of HITT training. Doing these exercises accompanies with severe hypoxia in muscle cells, which leads to increased expression of HIF-1α (Hypoxia-induced Factor 1-α). This factor is increased in cells in response to hypoxia. And it mediates the biological activities of numerous intermediaries. In previous research, increased expression of TGF-β1 influenced by the increased expression of HIF-1α has been reported (44) , which can be upregulated HIF-1α as a factor influencing the expression of TGF-β1 after intense workouts raise. In support of this possibility, the increase in -mRNA β1 TGF content immediately after endurance training has been reported in previous studies (45) . The TGF-β1 is a multifunctional protein that acts as an antiinflammatory cytokine as well (45) . Due to the fact that severe sports activities cause destruction of fiber and inflammatory responses associated with it, and another reason for the increased expression of TGF-β1 may be caused by inflammation of muscle tissue after intense training. However, some research has been reported the reduction of serum levels of TGF-β as a result of exercise (19, 46) . Perhaps decreased levels of TGF-β is followed by training is influenced by the type of training. Because the levels of TGF-β acts against hypertrophy exercise and stimulates atrophy, as a result, its serum level is decreased. It has been shown that eight weeks of swimming training leads to no changes in the levels of TGF-β in healthy rats (47) . Exercise protocol in the above study, taking into account the induction of diabetes, from 5 minutes swimming in the first week rose to 30 minutes swimming in the third week and then continued for 8 weeks. It seems that the above exercise did not induce enough adaptations in healthy mice, therefore, was not able to change the indices of cardiac tissues. This is probably related to insufficient intensity and duration of exercise or normal adjustment of indicators in the heart tissue of diabetic rats compared to the healthy ones. At the most, the results of a current study indicate that high intensity intermittent aerobic exercise has significantly increased a mean value of expression of Smad-3 in tumor tissue in the endurance group with respect to the control group. Research have shown that TGF-β signaling pathway starts with stimulation of Smad2 and Smad3, and finally, under the influence of Smad4 receiver serinethreonine kinase is connected to the cell phosphorylation membrane and is activated (48) .
This protein is in the form of identical or nonidentical compounds with other members of the Smad family enters into the core and does the process of prohibiting cell differentiation and cell growth arrest (49) . The main objective of TGF-β/ Smad-3 is Non-proliferation and cell growth process (50) . Therefore, he increases the expression of Smad-3/TGF-β as a result of endurance training can affect the rise in the inhibition of this pathway and can prevent cell differentiation and cell growth in the tumor. Unfortunately, the study method is not the way that can be certainly commented about this factor. The further study with simultaneous control of several factors is recommended to further researchers. The observed increase in the expression of TGF-β and Smad-3 in the present study seeks to apply cardio and interval, by considering the role of these factors in cell differentiation and growth inhibition of tumor cells prohibition, this factor has special importance. However, in this study, levels of MMPs and other factors of Smads not measured. In addition, the lack of control over the strict diet (measured energy intake and consumption) is one of the limitations of this study. Finally, according to the results suggest that the check the strength training on inflammatory responses in breast cancer. It is also recommended that the above cases involving human subjects.
In conclusion, according to the findings of the study, it showed that aerobic training and periodic significantly decreased expression of MMP-2 and 
